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(57) ABSTRACT

Provided are a pixel circuit and an organic light-emitting
display. The pixel circuit comprises a driving thin film tran-
sistor and a light-emitting diode which is connected between
a low level input terminal and a high level input terminal of a
driving power supply in series, the pixel circuit further com-
prises a first capacitor and a driving control unit, a first ter-
minal of'the first capacitor is electrically connected with a first
electrode of the driving thin film transistor through the driv-
ing control unit, a second terminal of the first capacitor is
connected with a gate of the driving thin film transistor, a
second electrode of the driving thin film transistor is electri-
cally connected with the gate of the driving thin film transistor
through the driving control unit, the driving control unit is
connected with a gate line and a data line. Since respective
pixel circuits may output uniform currents, the brightness of
light-emitting diodes in the pixel circuits is uniform, and in
turn the display brightness of the organic light-emitting dis-

G09G 3/32 (2006.01) play comprising the pixel circuits is uniform.
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PIXEL CIRCUIT AND ORGANIC
LIGHT-EMITTING DISPLAY COMPRISING
THE SAME

TECHNICAL FIELD

[0001] The present disclosure relates to a field of organic
light-emitting display, and particularly to a pixel circuit and
an organic light-emitting display comprising the same.

BACKGROUND

[0002] In an Active Matrix Organic Light Emitting Diode
(AMOLED) display panel, the emission brightness of an
OLED (Organic Light Emitting Diode) is directly propor-
tional to an amplitude of a driving current supplied thereto. A
great driving current is required to realize an optimal display
effect. A Low Temperature Poly-Silicon technique has
become an optimal selection for the AMOLED display panel
because it may provide a high mobility. However an inherent
problem of shifts in threshold voltages Vth of thin film tran-
sistors existed in the Low Temperature Poly-Silicon tech-
nique may cause non-uniformity in currents output from
respective pixel circuits, such that the display brightness is
also non-uniform.

[0003] Therefore, how to improve the uniformity in the
currents output from the respective pixel circuits is a technical
problem needed to be settled urgently in the art.

SUMMARY

[0004] An object of the present disclosure is to provide a
pixel circuit and an organic light-emitting display comprising
the same. Respective pixel circuits may output uniform cur-
rents, so that the brightness of light-emitting diodes in the
respective pixel circuits may be uniform, and in turn the
organic light-emitting display comprising the pixel circuits
may have a uniform display brightness.

[0005] According to an aspect of the present disclosure,
there is provided a pixel circuit comprising a driving thin film
transistor and a light-emitting diode which is connected
between a low level input terminal and a high level input
terminal of a driving power supply in series, wherein the pixel
circuit further comprises a first capacitor and a driving control
unit, a first terminal of the first capacitor is electrically con-
nected with a first electrode of the driving thin film transistor
through the driving control unit, a second terminal of the first
capacitor is connected with a gate of the driving thin film
transistor, a second electrode of the driving thin film transistor
is electrically connected with the gate of the driving thin film
transistor through the driving control unit, the driving control
unit is connected with a gate line and a data line, and during
a data writing stage, the driving control unit controls to con-
nect the first terminal of the first capacitor to the first electrode
of the driving thin film transistor and connect the gate of the
driving thin film transistor to the second electrode of the
driving thin film transistor, such that the driving thin film
transistor is turned on.

[0006] Optionally, the pixel circuit may further comprise a
second capacitor, a first terminal thereofis connected with the
second terminal of the first capacitor, and a second terminal
thereofis electrically connected with the data line through the
driving control unit.

[0007] Optionally, the driving control unit may further
comprise a first driving control transistor, a gate thereof is
connected with the gate line, a first electrode thereof is con-

Aug. 6, 2015

nected with the data line, and a second electrode thereof is
connected with the second terminal of the second capacitor.
[0008] Optionally, the pixel circuit may further comprise an
initialization unit for providing a low level and connected to
the second terminal of the first capacitor and the first terminal
of the second capacitor.

[0009] Optionally, the initialization unit may comprise an
initialization transistor, a first electrode thereof is connected
with the second terminal of the first capacitor and the first
terminal of the second capacitor, a second electrode thereof is
connected with the low level input terminal, and a gate thereof
is connected with a reset signal input terminal.

[0010] Optionally, the driving control unit may comprise a
second driving control transistor and a third driving control
transistor, a gate of the second driving control transistor is
connected with the gate line, a first electrode of the second
driving control transistor is connected with the second elec-
trode of the driving thin film transistor, a second electrode of
the second driving control transistor is connected with the
gate of the driving thin film transistor, a gate of the third
driving control transistor is connected with the gate line, a
first electrode of the third driving control transistor is con-
nected with the first terminal of the first capacitor, and a
second electrode of the third driving control transistor is
connected with the first electrode of the driving thin film
transistor.

[0011] Optionally, the pixel circuit may further comprise a
light-emitting control unit which is connected with a light-
emitting control line and is capable of connecting the high
level input terminal of the driving power supply to the first
electrode of the driving thin film transistor, and/or connecting
the low level input terminal of the driving power supply to the
second electrode of the driving thin film transistor, according
to a signal supplied from the light-emitting control line.
[0012] Optionally, the light-emitting control unit may com-
prise a first light-emitting control transistor and a second
light-emitting control transistor, a gate of the first light-emit-
ting control transistor is connected with the light-emitting
control line, a first electrode of the first light-emitting control
transistor is connected with the first electrode of the driving
thin film transistor, a second electrode of the first light-emit-
ting control transistor is connected with the high level input
terminal of the driving power supply, a gate of the second
light-emitting control transistor is connected with the light-
emitting control line, a first electrode of the second light-
emitting control transistor is connected with the second elec-
trode of the driving thin film transistor, a second electrode of
the second light-emitting control transistor is connected with
an anode of the light-emitting diode, and a cathode of the
light-emitting diode is connected with the low level input
terminal of the driving power supply.

[0013] Optionally, the driving thin film transistor, the first
driving control transistor, the second driving control transis-
tor, the third driving control transistor, the initialization tran-
sistor, the first light-emitting control transistor and the second
light-emitting control transistor are all P-type transistors.
[0014] According to another aspect of the present disclo-
sure, there is further provided an organic light-emitting dis-
play, wherein the organic light-emitting display comprises
the above pixel circuit according to the present disclosure.
[0015] In the pixel circuit according to the present disclo-
sure, during the data writing stage of the pixel circuit, the
driving control unit controls to connect the first terminal of
the first capacitor to the first electrode of the driving thin film



US 2015/0221251 Al

transistor and connect the gate of the driving thin film tran-
sistor to the second electrode of the driving thin film transis-
tor, thus the driving thin film transistor actually forms a diode
being in a critical conduction state at this time. A gate voltage
V, of the driving thin film transistor may be a difference
obtained by subtracting a threshold voltage V,;, 7 of the
driving thin film transistor from a voltage V,,, at the second
terminal of the first capacitor (that is, V=V, =V, ey
During this data writing stage, the first capacitor records the
gate voltage of the driving thin film transistor and holds it till
a light-emitting stage of the light-emitting diode in the pixel
circuit. During the light-emitting stage of the light-emitting
diode OLED in the pixel circuit, the driving thin film transis-
tor is in a saturation state, the gate voltage of the driving thin
film transistor is the voltage held on the first capacitor, that is,
V=V prep and avoltage V, between the gate and the first
electrode of the driving thin film transistor is a difference
between a voltage V,,, input from the first electrode of the
driving thin film transistor and the gate voltage of the driving
thin film transistor, that is, V=V ;,~(Vy =V prer). An
equation for calculating a drain current of the driving thin film
transistor is as follows:

1
Is= EMCOX(W/ L) Vgs prerl = Vi prer])?
1 , , 2
= zﬂcox(w [ D[Vag = (Vi1 = Vaprer) = Vinprer]

1
= 5HCo (W / L)(Vag - Va2

[0016] Itcan beseen from the above equation that the drain
current of the driving thin film transistor is independent of the
threshold voltage of the driving thin film transistor (in other
words, the threshold voltage of the driving thin film transistor
is compensated) during the light-emitting stage of the light-
emitting diode, so that the problems of non-uniform bright-
ness and brightness decay in the AMOLED panel are settled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Drawings, which constitute a part of the specifica-
tion, are provided to assistant to further understand the
present disclosure and are used to explain the present disclo-
sure together with following detailed implementations, but
should not be constructed as limitations on the present dis-
closure. Wherein:

[0018] FIG. 1is a circuit diagram illustrating a first imple-
mentation of a pixel circuit according to the present disclo-
sure;

[0019] FIG. 2 is a circuit diagram illustrating a second
implementation of the pixel circuit according to the present
disclosure;

[0020] FIG. 3 is a timing diagram of control signals in the
pixel circuit according to the present disclosure;

[0021] FIG. 4 is an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during a t1 stage;

[0022] FIG. 5is an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during a t2 stage; and

[0023] FIG. 6 is an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during a t3 stage.
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[0024]

Reference Signs

10: driving control unit

30: initialization unit

C1: first capacitor

T1: first driving control transistor
T3: initialization transistor

20: light-emitting control unit

EM: light-emitting control line

C2: second capacitor

T2: second driving control transistor
T4: second light-emitting control
transistor

T3: first light-emitting control T6: third driving control transistor
transistor

DTFT: driving thin film transistor ~ OLED: light-emitting diode
GATE: gate line DATA: data line

ELVDD: high level input terminal of a driving power supply

ELVSS: low level input terminal of the driving power supply

RESET: reset signal input terminal

DETAILED DESCRIPTION

[0025] Detailed implementations of the present disclosure
will be described in details below in connection with the
drawings. It should be understood that the detailed implemen-
tations described herein are only used for illustrating and
explaining the present disclosure, instead of limiting the
present disclosure.

[0026] In embodiments of the present disclosure, there is
provided a pixel circuit, as illustrated in FIG. 1, the pixel
circuit comprises a driving thin film transistor DTFT and a
light-emitting diode OLED which is connected betweer a low
level input terminal ELVSS and a high level input terminal
ELVDD of a driving power supply in series.

[0027] Inan example, the pixel circuit further comprises a
first capacitor C1 and a driving control unit 10, a first terminal
of the first capacitor C1 is electrically connected with a first
electrode (one of a source and a drain of the driving thin film
transistor DTFT) of the driving thin film transistor DTFT
through the driving control unit 10, a second terminal of the
first capacitor C1 is connected with a gate of the driving thin
film transistor DTFT, a second electrode (the other of the
source and the drain of the driving thin film transistor DTFT)
of the driving thin film transistor DTFT is electrically con-
nected with the gate of the driving thin film transistor DTFT
through the driving control unit 10, the driving control unit 10
is connected with a gate line GATE and a data line DATA, and
during a data writing stage (that is, a t2 stage in FIG. 3), the
driving control unit 10 controls to connect the first terminal of
the first capacitor C1 to the first electrode of the driving thin
film transistor DTFT and connect the gate of the driving thin
film transistor DTFT to the second electrode of the driving
thin film transistor DTFT, and further controls to turn on the
driving thin film transistor DTFT.

[0028] Those skilled in the art should understand that the
first electrode and the second electrode of the driving thin film
transistor DTFT are connected between the low level input
terminal ELVSS and the high level input terminal ELVDD of
the driving power supply in series. During other stages except
for the data writing stage, the gate of the driving thin film
transistor DTFT is disconnected from the first electrode of the
driving thin film transistor DTFT, and the gate of the driving
thin film transistor DTFT is also disconnected from the sec-
ond electrode of the driving thin film transistor DTFT.
[0029] During the data writing stage, signals input from the
gate line GATE and the data line DATA are active (as illus-
trated in FIG. 3), the driving control unit 10 enables to con-
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nect the first terminal of the first capacitor C1 to the first
electrode of the driving thin film transistor DTFT and connect
the gate of'the driving thin film transistor DTFT to the second
electrode of the driving thin film transistor DTFT, thus the
driving thin film transistor DTFT actually forms a diode being
in a critical conduction state at this time, and the threshold
voltage V, e of the driving thin film transistor DTFT at
this time is recorded and stored by the first capacitor C1.
[0030] A gate voltage of the driving thin film transistor
DTFT is Vjq=V 4 ey at this time, herein V,, refers to a
voltage at a node N1 at which the second terminal of the first
capacitor C1 is connected to the data line DATA, and V,; 1s
independent of the threshold voltage V;, 1,71 of the driving
thin film transistor DTFT. During a light-emitting stage of the
light-emitting diode OLED (that is, a t3 stage in FIG. 3), the
gate voltage V=V, nrpr-of the driving thin film transistor
DTFT is held by the first capacitor C1, therefore a current 1
flowing through the first electrode of the driving thin film
transistor DTFT and the second electrode of the driving thin
film transistor DTFT (that is, a current flowing through the
source and the drain of the driving thin film transistor) is as
follows:

1
la = 5HCodW [ D) Vgeprerl = Vg, prerl)?

1
= E/"tcox(w /D Vg ~ (Vi1 = Viorer) = Viprer]®

1
= SHCoW [ L)Vag = Vi P,

[0031] wherein pis a field effect mobility of the driving thin
film transistor DTFT; C__ is a capacitance value of an unit area
in an insulation layer at the gate of the driving thin film
transistor DTFT; W is a channel width of the driving thin film
transistor DTFT; L is a channel length of the driving thin film
transistor DTFT; andV ;s a voltage input from the high level
input terminal of the driving power supply.

[0032] Itcan be seen from above that the current I, flowing
through the first electrode of the driving thin film transistor
DTFT and the second electrode of the driving thin film tran-
sistor DTFT is independent of the threshold voltage V , prpr
of the driving thin film transistor DTFT. Therefore a shift in
the threshold voltage V, 7=r-0f the driving thin film transis-
tor DTFT would not affect a current output from the driving
thin film transistor DTFT (that is, a drain current of the
driving thin film transistor DTFT), so that the brightness of
the light-emitting diode OLED would not be affected.

[0033] In an example, the pixel circuit may further com-
prise a second capacitor C2, a first terminal thereof is con-
nected with the second terminal of the first capacitor C1, and
a second terminal thereof is electrically connected with the
data line DATA through the driving control unit 10.

[0034] During the data writing stage (that is, the t2 stage
shown in FIG. 3), the data line DATA charges the second
capacitor C2 through the driving control unit 10. During the
light-emitting stage of the light-emitting diode OLED (that is,
the t3 stage shown in FIG. 3), the second capacitor C2 insu-
lates the gate of the driving thin film transistor DTFT from the
data line DATA so as to prevent a current leakage.

[0035] Inorder to further prevent the current leakage of the
gate of the driving thin film transistor DTFT during the light-
emitting stage of the light-emitting diode OLED (the t3
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stage), in an example, the driving control unit 10 may further
comprise a first driving control transistor T1.

[0036] A gate of the first driving control transistor T1 is
connected with the gate line GATE, a first electrode thereof
(one of a source and a drain of the first driving control tran-
sistor T1) is connected with the data line DATA, and a second
electrode thereof (the other of the source and the drain of the
first driving control transistor T1) is connected with the sec-
ond terminal of the second capacitor C2.

[0037] During the data writing stage (that is, the t2 stage
shown in FIG. 3), the signal of the gate line GATA and the
signal of the data line DATA are active, the first driving
control transistor T1 is turned on (the first electrode and the
second electrode of the first driving control transistor T1 are
connected with each other), the data line DATA charges the
second capacitor C2 through the first driving control transis-
tor T1. During the light-emitting stage of the light-emitting
diode OLED (that is, the t3 stage shown in FIG. 3), the first
driving control transistor T1 is turned off (that is, the source
and the drain of the first driving control transistor T1 is
disconnected from each other), so that the current leakage of
the gate of the driving thin film transistor DTFT to the data
line DATA may be prevented.

[0038] In order to eliminate an affect on the driving thin
film transistor DTFT by residual quantity of electric charges
on the first capacitor C1 and the second capacitor C2, in an
example, the pixel circuit may further comprise an initializa-
tion unit 30 for providing a low level.

[0039] Theinitialization unit 30 is electrically connected to
a common terminal of the first capacitor C1 and the second
capacitor C2, the second terminal of the first capacitor C1 and
the first terminal of the second capacitor C2 form the common
terminal. Before the data writing stage (that is, before the 12
stage shown in FIG. 3), an initialization stage (that is, a t1
stage shown in FIG. 3) may be performed at first, so that the
first capacitor C1 and the second capacitor C2 are discharged
by the initialization unit 30, in order to complete an initial-
ization of the pixel circuit.

[0040] In particular, as illustrated in FIG. 2, the initializa-
tion unit 30 may comprise an initialization transistor T3, a
first electrode thereof (one of a source and a drain of the
initialization transistor T3) is connected between the second
terminal of the first capacitor C1 and the first terminal of the
second capacitor C2, a second electrode thereof (the other of
the source and the drain of the initialization transistor T3) is
connected with a low level input terminal REF (this low level
input terminal REF may provide the low level), and a gate
thereof is connected with a reset signal input terminal
RESET. During the initialization stage (the t1 stage), a reset
signal input from the reset signal input terminal RESET is
active, the initialization transistor T3 is turned on so as to
discharge the first capacitor C1 and the second capacitor C2,
thus a state initialization of the pixel circuit is completed.
[0041] As a detailed implementation, in an example, as
illustrated in FIG. 2, the driving control unit 10 may further
comprise a second driving control transistor T2 and a third
driving control transistor T6.

[0042] A gate of the second driving control transistor T2 is
connected with the gate line GATE, a first electrode of the
second driving control transistor T2 (one of a source and a
drain of the second driving control transistor T2) is connected
with the second electrode of the driving thin film transistor
DTFT, a second electrode of the second driving control tran-
sistor T2 (the other of the source and the drain of the second
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driving control transistor T2) is connected with the gate of the
driving thin film transistor DTFT, a gate of the third driving
control transistor T6 is connected with the gate line GATE, a
first electrode of the third driving control transistor T6 (one of
asource and a drain of the third driving control transistor T6)
is connected with the first terminal of the first capacitor C1,
and a second electrode of the third driving control transistor
T6 (the other of the source and the drain of the third driving
control transistor T6) is connected with the first electrode of
the driving thin film transistor DTFT.

[0043] During the data writing stage (that is, the t2 stage
shown in FIG. 3), the signals from the gate line GATE and the
data line DATA are active, the second driving control transis-
tor T2 and the third driving control transistor T6 are turned on,
so that the driving thin film transistor DTFT forms a diode.
During the initialization stage (that is, the t1 stage shown in
FIG. 3) and the light-emitting stage of the light-emitting
diode OLED (the t3 stage), the second driving control tran-
sistor T2 and the third driving control transistor T6 are turned
off.

[0044] As described above, the light-emitting diode OLED
is connected between the low level input terminal ELVSS and
the high level input terminal ELVDD of the driving power
supply in series, and the first electrode and the second elec-
trode of the driving thin film transistor DTFT are also con-
nected between the low level input terminal ELVSS and the
high level input terminal ELVDD of the driving power supply
in series. When the driving thin film transistor DTFT is turned
on, the current may flow to the low level input terminal
ELVSS of the driving power supply to the high level input
terminal ELVDD of the driving power supply so as to flow
through the light-emitting diode OLED and drive the light-
emitting diode OLED to emit light.

[0045] Inorder to facilitate controlling of the light-emitting
diode OLED, as illustrated in FIG. 2, generally the pixel
circuit may further comprise a light-emitting control unit 20,
which is connected with a light-emitting control line EM and
may connect the high level input terminal ELVDD of the
driving power supply to the first electrode of the driving thin
film transistor DTFT and/or connect the low level input ter-
minal ELVSS of the driving power supply to the second
electrode of the driving thin film transistor DTFT, according
to a signal supplied from the light-emitting control line EM.
[0046] During the light-emitting stage of the light-emitting
diode OLED (that is, the t3 stage shown in FIG. 3), only a
signal from the light-emitting control line EM is active, and
the driving thin film transistor DTFT is disconnected with
both of the gate line GATE and the data line DATA at this
time. Since the first capacitor C1 holds the gate voltage of the
driving thin film transistor DTFT, the driving thin film tran-
sistor DTFT is in a conduction state. Also, since the signal
from the light-emitting control line EM is active, the current
supplied from the driving power supply may flow to the low
level input terminal ELVSS from the high level input terminal
ELVDD, so that the light-emitting diode OLED may emit
light.

[0047] During other stages except for the light-emitting
stage of the light-emitting diode OLED (that is, the t3 stage
shown in FIG. 3), the high level input terminal ELVDD and
the low level input terminal ELVSS of the driving power
supply are disconnected with each other, therefore the light-
emitting diode OLED does not emit light.

[0048] As a detailed implementation, as illustrated in FIG.
2, the light-emitting control unit 20 may comprise a first
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light-emitting control transistor T5 and a second light-emit-
ting control transistor T4, a gate of the first light-emitting
control transistor T5 is connected with the light-emitting
control line EM, a first electrode of the first light-emitting
control transistor T5 (one of a source and a drain of the first
light-emitting control transistor T5) is connected with the first
electrode of the driving thin film transistor DTFT, a second
electrode of the first light-emitting control transistor T5 (the
other of the source and the drain of the first light-emitting
control transistor T5) is connected with the high level input
terminal ELVDD of the driving power supply, a gate of the
second light-emitting control transistor T4 is connected with
the light-emitting control line EM, a first electrode of the
second light-emitting control transistor T4 (one of a source
and a drain of the second light-emitting control transistor T4)
is connected with the second electrode of the driving thin film
transistor DTFT, a second electrode of the second light-emit-
ting control transistor T4 (the other of the source and the drain
of the second light-emitting control transistor T4) is con-
nected with an anode of the light-emitting diode OLED, and
acathode of the light-emitting diode OLED is connected with
the low level input terminal ELVSS of the driving power
supply.

[0049] In another embodiment of the present disclosure,
the light-emitting diode OLED may further be connected
between the first electrode of the first light-emitting control
transistor T5 and the first electrode of the driving thin film
transistor DTFT in series.

[0050] Inacase that the signal of the light-emitting control
line EM is active, the first light-emitting control transistor T5
and the second light-emitting control transistor T4 are both
turned on, the current may flow to the low level input terminal
ELVSS of the driving power supply from the high level input
terminal ELVDD of the driving power supply, so that the
light-emitting diode OLED may emit light.

[0051] During the other stages (that is, the t1 stage and the
12 stage shown in FIG. 3) except for the light-emitting stage of
the light-emitting diode OLED (that is, the t3 stage shown in
FIG. 3), the first light-emitting control transistor T5 is turned
off, the high level input terminal ELVDD of the driving power
supply is disconnected from the first electrode of the driving
thin film transistor DTFT, so that a high level of the high level
input terminal ELVDD of the driving power supply is pre-
vented from affecting the first electrode of the driving thin
film transistor DTET.

[0052] During the data writing stage (that is, the t2 stage
shown in FIG. 3), because the gate of the driving thin film
transistor DTFT is connected with the second electrode of the
driving thin film transistor DTFT, the driving thin film tran-
sistor DTFT actually forms a diode being in a critical con-
duction state at this time, therefore the second light-emitting
control transistor T4 is turned off, so that a current leakage
current from the driving thin film transistor DTFT may be
prevented from flowing to the light-emitting diode OLED.
[0053] In the present disclosure, no limitation is made for
types of the driving thin film transistor DTFT, the first driving
control transistor T1, the second driving control transistor T2,
the third driving control transistor T6, the initialization tran-
sistor T3, the first light-emitting control transistor T5 and the
second light-emitting control transistor T4. However, the first
driving control transistor T1, the second driving control tran-
sistor T2 and the third driving control transistor T3 should
have a same type (all being P-type or all being N-type), while
the first light-emitting control transistor T5 and the second



US 2015/0221251 Al

light-emitting control transistor T4 should have a same type
(all being P-type or all being N-type).

[0054] In the implementation illustrated in FIG. 2 of the
present disclosure, the driving thin film transistor DTFT, the
first driving control transistor T1, the second driving control
transistor T2, third driving control transistor T6, the initial-
ization transistor T3, the first light-emitting control transistor
T5 and the second light-emitting control transistor T4 are all
P-type transistors. Active signals for the gate line GATE, the
date line DATA and the light-emitting control line EM are the
low level signal.

[0055] An operation principle of an implementation
according to the present disclosure will be discussed below in
connection with FIGS. 2, 4-6.

[0056] FIG. 4 illustrates an equivalent circuit diagram of
the pixel circuit shown in FIG. 2 during the initialization stage
(that is, the t1 stage shown in FIG. 3), wherein parts drawn
with solid lines denote powered-on parts while parts drawn
with dotted lines denote powered-off parts.

[0057] During the initialization stage, the reset signal input
terminal RESET supplies the initialization transistor T3 with
an active signal in order to turn on the initialization transistor
T3, so that the residual quantity of electric charges in the first
capacitor C1 and the second capacitor C2 flow to the low level
input terminal REF. At this time, the gate voltage of the
driving thin film transistor DTFT is a voltage V- provided
from the low level input terminal REF, and a voltage at the
first terminal of the second capacitor C2 is also the voltage
Ve provided from the low level input terminal REF.

[0058] FIG. 5 illustrates an equivalent circuit diagram of
the pixel circuit shown in FIG. 2 during the data writing stage
(that is, the t2 stage shown in FIG. 3), similar to the FIG. 4,
parts drawn with solid lines denote powered-on parts while
parts drawn with dotted lines denote powered-off parts.
[0059] During the data writing stage (that is, the 2 stage
shown in FIG. 3), the signal input from the reset signal input
terminal RESET jumps to a high level, the initialization tran-
sistor T3 is turned off, and the first capacitor C1 holds the
voltage V,_-provided from the low level input terminal REF.
At the same time, the signal of the gate line GATE is active,
the first driving control transistor T1 is turned on, the data line
DATA writes a display data signal into the pixel circuit, at this
time, a voltage at the node N1 being the first terminal of the
second capacitor C2 is a sum of a voltageV . of the data line
DATA and the voltage V., -provided from the low level input
terminal REE, thatis, V ,,,,+V - At a same time, because the
signal of the gate line GATE is active, the second driving
control transistor T2 is turned on, so that the gate of the
driving thin film transistor DTFT is connected with the sec-
ond electrode ofthe driving thin film transistor DTFT, and the
driving thin film transistor DTFT actually forms a diode being
in a critical conduction state at this time, thus the threshold
voltage V, 1,y 0f the driving thin film transistor DTFT is
held and recorded by the first capacitor C1. At this time, the
gate voltage of the driving thin film transistor is V ;. +V, -
V..o and is stored by the first capacitor C1.

[0060] During the data writing stage (that is, the t2 stage
shown in FIG. 3), the light-emitting control line EM is in a
high level, the second light-emitting control transistor T4 is
turned off, thus an action for writing the data into the pixel
would not affect a light-emitting state of the light-emitting
diode OLED, which may avoid flickers in the display. At the
same time, the high level of the light-emitting control line EM
ensures that the first light-emitting control transistor T5 is
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turned off, ensures that the driving thin film transistor DTFT
is disconnected from the high level input terminal ELVDD of
the driving power supply at this moment, which may avoid a
harmful effect on the gate voltage of the driving thin film
transistor DTFT caused by the current leakage of the driving
thin film transistor DTFT. On the other hand, the signal of the
gate line GATE is active, the third driving control transistor
T6 is turned on, so that the first electrode of the driving thin
film transistor DTFT is prevented from being float, and the
third driving control transistor T6 may introduce the gate
voltage of the driving thin film transistor DTFT to the first
electrode of the driving thin film transistor DTFT, thus the
gate voltage of the driving thin film transistor DTFT would
not be affected even if a current leakage phenomenon occurs
in the driving thin film transistor DTFT.

[0061] FIG. 6 illustrates an equivalent circuit diagram of
the pixel circuit shown in FIG. 2 during the light-emitting
stage of the light-emitting diode OLED (that is, the t3 stage
showninFIG. 3), as similar to FIGS. 4 and 5, parts drawn with
solid lines denote powered-on parts while parts drawn with
dotted lines denote powered-off parts.

[0062] The signal of the gate line GATE jumps to the high
level, the first driving control transistor T1, the second driving
control transistor T2 and the third driving control transistor
T3 are turned off, the gate voltage V 4,,,+V, 4V 5, prerofthe
driving thin film transistor DTFT is held by the first capacitor
C1 and ensures that the driving thin film transistor operates in
a saturation region. At this time, the output current 1, of the
driving thin film transistor DTFT is:

1
I = EMCDX(W/L)(WgS,DTFrl = Val)?

1
= 5HCox (W [ 1)Vt = Vagia + Vreg = Vi) = Vi’

1
= 5HCo (W[ L)Vt = Vetwa = e )

[0063] Itcanbe seen from above that the current I, flowing
through the first electrode of the driving thin film transistor
DTFT and the second electrode of the driving thin film tran-
sistor DTFT is independent of the threshold voltage V,,, 5707
of the driving thin film transistor DTFT. Therefore a shift in
the threshold voltage V,, 7--0f the driving thin film transis-
tor DTFT would not affect a current output from the driving
thin film transistor DTFT (that is, a drain current of the
driving thin film transistor DTFT), so that the brightness of
the light-emitting diode OLED would not be affected.

[0064] Meanwhile, during the light-emitting stage of the
light-emitting diode OLED, the second light-emitting control
transistor T4 is turned on, so the current I, flows into the
light-emitting diode OLED through the second light-emitting
control transistor T4 and the light-emitting diode OLED
emits light for display.

[0065] Furthermore, the low level of the initialization unit
30 may be grounded. If a voltage drop caused by a wiring
resistor or a parasitic resistor exists on the high level input
terminal ELVDD of the driving power supply. the low level of
the initialization unit 30 may be adjusted such that it may
offset the voltage drop caused by the wiring resistor or the
parasitic resistor. In this case, the pixel circuit may further
compensate the voltage drop caused by the wiring resistor or
the parasitic resistor in the driving power supply, in order to
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avoid fluctuations in the current I, due to the voltage drop
caused by the wiring resistor or the parasitic resistor.

[0066] In another aspect of the present disclosure, there is
further provided an organic light-emitting display, wherein
the organic light-emitting display comprises the above pixel
circuit provided in the embodiments of the present disclosure.
Since the pixel circuits may output uniform currents, the
brightness of light-emitting diodes in the pixel circuits is
uniform, and in turn the display brightness of the organic
light-emitting display comprising the pixel circuits is uni-
form.

[0067] It may be understood that the implementations
described above are only exemplary implementations utilized
to explain the principle of the present disclosure, but the
present disclosure is not limited thereto. For those ordinary
skilled in the art, many variances and improvements may be
made without departing from the spirit and essential of the
present disclosure, and such variances and improvements are
intended to be included in the scope sought for protection of
the present disclosure.

1. A pixel circuit comprising a driving thin film transistor
and a light-emitting diode, wherein the light-emitting diode is
connected between a low level input terminal and a high level
input terminal of a driving power supply in series, character-
ized in that the pixel circuit further comprises a first capacitor
and a driving control unit, wherein a first terminal of the first
capacitor is electrically connected with a first electrode of the
driving thin film transistor through the driving control unit, a
second terminal of the first capacitor is connected with a gate
of the driving thin film transistor, a second electrode of the
driving thin film transistor is electrically connected with the
gate of the driving thin film transistor through the driving
control unit, the driving control unit is connected with a gate
line and a data line, and during a data writing stage, the
driving control unit controls to connect the first terminal of
the first capacitor to the first electrode of the driving thin film
transistor and connect the gate of the driving thin film tran-
sistor to the second electrode of the driving thin film transis-
tor, such that the driving thin film transistor is turned on.

2. The pixel circuit of claim 1, characterized in that the
pixel circuit further comprises a second capacitor, wherein a
first terminal thereofis connected with the second terminal of
the first capacitor, and a second terminal thereofis electrically
connected with the data line through the driving control unit.

3. The pixel circuit of claim 2, characterized in that the
driving control unit further comprises a first driving control
transistor, wherein a gate thereof is connected with the gate
line, a first electrode thereof is connected with the data line,
and a second electrode thereof is connected with the second
terminal of the second capacitor.

4. The pixel circuit of claim 3, characterized in that the
pixel circuit further comprises an initialization unit for pro-
viding a low level, wherein the initialization unit is connected
to the second terminal of the first capacitor and the first
terminal of the second capacitor.

5. The pixel circuit of claim 4, characterized in that the
initialization unit comprises an initialization transistor,
wherein a first electrode thereof is connected with the second
terminal of the first capacitor and the first terminal of the
second capacitor, a second electrode thereof is connected
with the low level input terminal, and a gate thereof is con-
nected with a reset signal input terminal.

6. The pixel circuit of claim 1, characterized in that the
driving control unit comprises a second driving control tran-
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sistor and a third driving control transistor, wherein a gate of
the second driving control transistor is connected with the
gate line, a first electrode of the second driving control tran-
sistor is connected with the second electrode of the driving
thin film transistor, a second electrode of the second driving
control transistor is connected with the gate ofthe driving thin
film transistor, a gate of the third driving control transistor is
connected with the gate line, a first electrode of the third
driving control transistor is connected with the first terminal
of the first capacitor, and a second electrode of the third
driving control transistor is connected with the first electrode
of the driving thin film transistor.

7. The pixel circuit of claim 6, characterized in that the
pixel circuit further comprises a light-emitting control unit,
wherein the light-emitting control unit is connected with a
light-emitting control line and is capable of connecting the
high level input terminal of the driving power supply to the
first electrode of the driving thin film transistor, and/or con-
necting the low level input terminal of the driving power
supply to the second electrode of the driving thin film tran-
sistor, according to a signal supplied from the light-emitting
control line.

8. The pixel circuit of claim 7, characterized in that the
light-emitting control unit comprises a first light-emitting
control transistor and a second light-emitting control transis-
tor, wherein a gate of the first light-emitting control transistor
is connected with the light-emitting control line, a first elec-
trode of the first light-emitting control transistor is connected
with the first electrode of the driving thin film transistor, a
second electrode of the first light-emitting control transistor is
connected with the high level input terminal of the driving
power supply, a gate of the second light-emitting control
transistor is connected with the light-emitting control line, a
first electrode of the second light-emitting control transistor is
connected with the second electrode of the driving thin film
transistor, a second electrode of the second light-emitting
control transistor is connected with an anode of the light-
emitting diode, and a cathode of the light-emitting diode is
connected with the low level input terminal of the driving
power supply.

9. The pixel circuit of claim 13, characterized in that the
driving thin film transistor, the first driving control transistor,
the second driving control transistor, the third driving control
transistor, the initialization transistor, the first light-emitting
control transistor and the second light-emitting control tran-
sistor are all P-type transistors.

10. An organic light-emitting display, characterized in that
the organic light-emitting display comprises the pixel circuit
of claim 1.

11. The pixel circuit of claim 5, characterized in that the
driving control unit comprises a second driving control tran-
sistor and a third driving control transistor, wherein a gate of
the second driving control transistor is connected with the
gate line, a first electrode of the second driving control tran-
sistor 1s connected with the second electrode of the driving
thin film transistor, a second electrode of the second driving
control transistor is connected with the gate ofthe driving thin
film transistor, a gate of the third driving control transistor is
connected with the gate line, a first electrode of the third
driving control transistor is connected with the first terminal
of the first capacitor, and a second electrode of the third
driving control transistor is connected with the first electrode
of the driving thin film transistor.
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12. The pixel circuit of claim 11, characterized in that the
pixel circuit further comprises a light-emitting control unit,
wherein the light-emitting control unit is connected with a
light-emitting control line and is capable of connecting the
high level input terminal of the driving power supply to the
first electrode of the driving thin film transistor, and/or con-
necting the low level input terminal of the driving power
supply to the second electrode of the driving thin film tran-
sistor, according to a signal supplied from the light-emitting
control line.

13. The pixel circuit of claim 12, characterized in that the
light-emitting control unit comprises a first light-emitting
control transistor and a second light-emitting control transis-
tor, wherein a gate of the first light-emitting control transistor
is connected with the light-emitting control line, a first elec-
trode of the first light-emitting control transistor is connected
with the first electrode of the driving thin film transistor, a
second electrode of the first light-emitting control transistor is
connected with the high level input terminal of the driving
power supply, a gate of the second light-emitting control
transistor is connected with the light-emitting control line, a
first electrode of the second light-emitting control transistor is
connected with the second electrode of the driving thin film
transistor, a second electrode of the second light-emitting
control transistor is connected with an anode of the light-
emitting diode, and a cathode of the light-emitting diode is
connected with the low level input terminal of the driving
power supply.

14. The organic light-emitting display of claim 10, charac-
terized in that the pixel circuit further comprises a second
capacitor, wherein a first terminal thereof is connected with
the second terminal of the first capacitor, and a second termi-
nal thereofis electrically connected with the data line through
the driving control unit.

15. The organic light-emitting display of claim 14, charac-
terized in that the driving control unit further comprises a first
driving control transistor, wherein a gate thereof is connected
with the gate line, a first electrode thereof is connected with
the data line, and a second electrode thereofis connected with
the second terminal of the second capacitor.

16. The organic light-emitting display of claim 15, charac-
terized in that the pixel circuit further comprises an initializa-
tion unit for providing a low level, wherein the initialization
unit is connected to the second terminal of the first capacitor
and the first terminal of the second capacitor.

17. The organic light-emitting display of claim 16, charac-
terized in that the initialization unit comprises an initializa-
tion transistor, wherein a first electrode thereof is connected
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with the second terminal of the first capacitor and the first
terminal of the second capacitor, a second electrode thereof'is
connected with the low level input terminal, and a gate thereof
is connected with a reset signal input terminal.

18. The organic light-emitting display of claim 10, charac-
terized in that the driving control unit comprises a second
driving control transistor and a third driving control transis-
tor, wherein a gate of the second driving control transistor is
connected with the gate line, a first electrode of the second
driving control transistor is connected with the second elec-
trode of the driving thin film transistor, a second electrode of
the second driving control transistor is connected with the
gate of the driving thin film transistor, a gate of the third
driving control transistor is connected with the gate line, a
first electrode of the third driving control transistor is con-
nected with the first terminal of the first capacitor, and a
second electrode of the third driving control transistor is
connected with the first electrode of the driving thin film
transistor.

19. The organic light-emitting display of claim 18, charac-
terized in that the pixel circuit further comprises a light-
emitting control unit, wherein the light-emitting control unit
is connected with a light-emitting control line and is capable
of connecting the high level input terminal of the driving
power supply to the first electrode of the driving thin film
transistor, and/or connecting the low level input terminal of
the driving power supply to the second electrode of the driv-
ing thin film transistor, according to a signal supplied from the
light-emitting control line.

20. The organic light-emitting display of claim 19, charac-
terized in that the light-emitting control unit comprises a first
light-emitting control transistor and a second light-emitting
control transistor, wherein a gate of the first light-emitting
control transistor is connected with the light-emitting control
line, a first electrode of the first light-emitting control tran-
sistor is connected with the first electrode of the driving thin
film transistor, a second electrode of the first light-emitting
control transistor is connected with the high level input ter-
minal of the driving power supply, a gate of the second light-
emitting control transistor is connected with the light-emit-
ting control line, a first electrode of the second light-emitting
control transistor is connected with the second electrode of
the driving thin film transistor, a second electrode of the
second light-emitting control transistor is connected with an
anode of the light-emitting diode, and a cathode of the light-
emitting diode is connected with the low level input terminal
of the driving power supply.
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